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Course: MPZ 3231-Engineering Mathematics IA                      Model Answer No·02  

 Academic Year – 2013/2014 

1. a)  

            cos � � �1 � 	
�� sin � ��
�� � 0 

� tan y  �� � � � 1
�1 � 	
�� �� 

� � �sin y
cos y  �� � � � 	�

�1 � 	�� �� 

 
ln|cos �| � ln�1 � 	�� � ln �  

 ln|cos �| � ln  ��1 � 	�� 
∴ cos � � ��1 � 	�� 

  

When  � � 0      � � �
4      

 ∴ 1
√2 � 2�   

∴ � � 1
2√2 

∴ 2√2 cos � � �1 � 	�� 

 

b)  

�#�� � 1� � �#�� � 1� ��
�� � 0 

� �#
�1 � �� �� � � �#

�� � 1� �� 

� �#
�1 � �� �� � � �#

�� � 1� �� 

� � $�� � 1� � 1
�1 � ��% �� � � $�� � 1� � 1

�� � 1�% �� 

� �#
2 � � � ln|1 � �|  � �#

2 � � � ln|� � 1|  � � 

�# � �# � 2� � 2� � ln �1 � ��#
�1 � ��#  � �& � 0 
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c) Method 1 

��� � �#� � ��# � ��� ��
�� � 0 

Let ' � � �(      
∴ � � '� 

��
�� � ' � � �'

�� 

��� � �#� )' � � �'
��* � ��# � ��� � 0 

)�
� � 1* )' � � �'

��* � +)�
�*# � �

�, � 0 

�' � 1� )' � � �'
��* � �'# � '� � 0 

�' � 1�' � �' � 1�� �'
�� � �'# � '� � 0 

�' � 1�� �'
�� � �2'# 

� �' � 1�
'# �' � �2 � 1

� �� 

ln ' � 1
' � �2 ln � � � 

ln ' � 1
' � � ln �# � � 

 

ln '�# � 1
' � � 

ln �
� �# � 1��

� � 

ln �� � �
� � � 
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Method 2 

��� � �#� � ��# � ��� ��
�� � 0 

Let - � � �(      
∴ � � -� 

��
�� � - � � �-

�� 

+�
� � �#

�#, � .1 � �
�/ )- � � �-

��* � 0 

�- � -#� � �1 � -� )- � � �-
��* � 0 

�- � -#� � �1 � -�- � �1 � -�� )�-
��* � 0 

2- � �1 � -�� )�-
��* � 0 

� 2
�  �� � � � �1 � -�

- �- � � 

2 ln � � � ln - � - � � 

2 ln � � � ln �
� � �

� � � 

ln �# � ln �
�   �   �

� � � 

ln �#�
�   �   �

� � � 

ln ��   �   �
� � � 
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d) Method I 

��0 � 3��#� ��
�� � �0 � 3�#� 

Let ' � � �(      
∴   ��

�� � ' � � �'
�� 

��0 � 3��#� � ��0 � 3�#�� ��
�� 

+�0
�0 � 3 �

�, � +1 � 3 �#
�#, )' � � �'

��* 

�'0 � 3'� � �1 � 3'#� )' � � �'
��* 

'0 � 3' � ' � 3'0 � ��1 � 3'#� �'
�� 

�2'0 � 2' � ��1 � 3'#� �'
�� 

2 � 1
� �� � � 1 � 3'#

'�1 � '#� �' 

                                                   1 � 3'#
'�1 � '#� � 2

' � 3
�1 � '� � 4

�1 � '� 

                                                   1 � 3'# � 2�1 � '#� � 3'�1 � '� � 4'�1 � '� 

                                                   2 � 1, 3 � 2, 4 � �2 

2 � 1
� �� � � �'

' � 2 � �'
�1 � '� � 2 � �'

�1 � '� 

2 ln � � ln ' �2 ln�1 � '� �  2 ln�1 � '� � ln � 

           �  ln ' �2 ln�1 � '#� � ln � 

   ln �# �  ln '
�1 � '#�# � ln � 

 ln �#� �  ln '
�1 � '#�# 

�#� � '
�1 � '#�# 
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 �#� � 
��

)1 � �#
�#*#  

  ��
��# � �#�# � � 

  

Method 2 

��0 � 3��#� ��
�� � �0 � 3�#� 

Let   - � �
�     

∴   ��
�� � - � � �-

�� 

$1 � 3 .�
�/#% ��

�� � .�
�/0 � 3 �

� 

�1 � 3-#� )- � � �-
��* � -0 � 3- 

�1 � 3-#�� �-
�� � -0 � 3- � -�1 � 3-#� 

�1 � 3-#�� �-
�� � 2�- � -0� 

� �1 � 3-#�
�- � -0� �- � � 2

� �� 

� �1 � 3-#�
-�1 � -��1 � -� �- � � 2

� �� 

� )1
- � 2

1 � - � 2
1 � -* �- � � 2

� �� 

ln - � 2 ln�1 � -� � ln�1 � -� � 2 ln � � ln � 

ln -
�1 � -#� � ln �#� 

-
�1 � -#� � �#� 
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��
)1 � .��/#* � �#� 

  ��
��# � �#�# � � 

 

e)  

�� � � � 1� � �4� � � � 1� ��
�� � 0 

Let � � 7 � 8         � � 9 � : 

� � � � 1 � 7 � 8 � 9 � : � 1 

                      � 7 � 9      when    8 � : � 1 � 0  � � � �1� 

4� � � � 1 � 4�9 � :� � �7 � 8� � 1 

                                  � 49 � 7    when  4: � 8 � 1 � 0 � � � �2� 

�2� � �1�          5: � 0 

                              : � 0 

                             8 � 1 

�� � � � 1� � �4� � � � 1� ��
�� � 0 

�7 � 9� � �49 � 7� �9
�7 � 0 

Let   < � 9
7            ∴   9 � <7    

∴   �9
�7 � < � 7 �<

�7 

�1 � <� � �4< � 1� $< � 7 �<
�7% � 0 

1 � < � 4<# � < � 7�4< � 1� �<
�7 � 0 

�4<# � 1� � 7�4< � 1� �<
�7 � 0 

� �4< � 1�
�4<# � 1� �< � � 1

7 �7 � 0 
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1
2 � 8<

4<# � 1 �< � 1
4 � 1

<# � .12/# �< � � 1
7 �7 � 0 

1
2 ln�4<# � 1� � 1

4 > 1
1 2( tan
& <

1 2( � ln 7 � � 

1
2 ln�4<# � 1� � 1

2 tan
& 2< � ln 7 � � 

1
2 ln +4 9#

7# � 1, � 1
2 tan
& 29

7 � ln 7 � � 

1
2 ln +49# � 7#

7# , � 1
2 tan
& 29

7 � ln 7 � � 

1
2 ln +4�# � �� � 1�#

�� � 1�# , � 1
2 tan
& 2�

�� � 1� � ln�� � 1� � � 

 

2. a)  

               �1 � �#� ��
�� � 3�� � 5� 

         ��
�� � ) 3��

1 � �#* � ) 5�
1 � �#* � � � �1� 

?. A. � 	B. 0�&C�D/E� � 	0# B. #�&C�D/E� � 	0# FGH&C�DI � 	0# FGH&C�DI � 	FGH&C�DIJD 

                    � �1 � �#�0#  
�1� > �1 � �#�0# 

           �1 � �#�0#  ��
�� � 3��1 � �#�&# � � 5��1 � �#�&#  

 � K�1 � �#�0# �L
�� � 5��1 � �#�&#  

�1 � �#�0# � � � 5��1 � �#�&# 

                       � 5
2 � 2��1 � �#�&# �� 
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                       � 5
2  1

.12 � 1/ �1 � �#�0# � � 

�1 � �#�0# � � 5
3  �1 � �#�0# � � 

When � � 1, � � 2 

�2�0# 2 � 5
3  �2�0# � � 

� � 1
3 20# 

�1 � �#�0# � � 5
3  �1 � �#�0# � 1

3 20# 

b)  

��
�� � � cot � � 5 	MNO � 

?. A. � 	B MNP � E� � 	BMNO �OQG �E� � 	FG|OQG �| � sin � 

∴ sin � ��
�� � � cos � � 5 sin �  	MNO � 

� �� sin ��
��  � 5 	MNO �  sin � 

� sin �  � � 5 	MNO �  sin � � � 

� sin �  � �5 	MNO �  � � 

When � � R
#, � � �4 

�4 � �5  � �                   ∴ � � 1 

� sin �  � �5 	MNO �  � 1 
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3. a)  

S? �#�
��# � T

2 �U � ��# 

2S?
T  �#�

��# � �U � ��# 

2S?
T  ��

�� � ��U � ��# �� 

2S?
T  ��

�� � �1
3 �U � ��0 � 2 � � � �1� 

2S?
T  � � � �1

3 �U � ��0�� � � 2 �� 

 

2S?
T  � � 1

3 > 1
4 �U � ��V � 2� � 3 � � � �2� 

When � � 0, ��
�� � 0 

From �1� 

2S?
T > 0 � � 1

3 U0 � 2           ∴ 2 � 1
3 U0 

When � � 0, � � 0 

From �2� 

2S?
T  > 0 � 1

12  UV � 0 > � � 3    ∴ 3 � � 1
12  UV 

2S?
T  � � 1

12 �U � ��V � 1
3 U0� � 1

12  UV 

When � � U,  
2S?
T  � � 1

3 UV � 1
12  UV � 3

12 UV 

 � � T
2S? )1

3 UV � 1
12  UV* � UVT

8S? 
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b) 

�#�
�W# � 5 ��

�W � 6� � 0 

Auxiliary equation 

 Y# � 5Y � 6 � 0 

�Y � 3��Y � 2� � 0 

Y � �3   &    Y � �2 

� � 2	
0[ � 3	
#[ � � � �1� 

��
�W � �32	
0[ � 23	
#[ � � � �2� 

 

When W � 0  ,  � � 0.1     By  �1�             0.1 � 2 � 3            

                         ��
�W � 0         By  �2�                 0 � 32 � 23 

2 � �0.2   &   3 � 0.3 
     

� � 0.2	
0[ � 0.3	
#[ 

4. a) �] �  �^ � ∆�^ .1̀/ � ∆#�^ .2̀/ � ∆0�^ .3̀/ �  … … � ∆b�^ .c̀/              
 Where  

.d̀/ � `�` � 1��` � 2� … … . . �` � 1 � d�
d!  

b)  

 

 

 

 

 

 

 

� � ∆� ∆#� ∆0� ∆V� ∆f� ∆g� 
1.00 1.00       

  0.0247      
1.05 1.024695  -0.00059     

  0.02411  0.00005    
1.10 1.048809  -0.00054  -0.00002   

  0.02357  0.00003  0.00003  
1.15 1.072381  -0.00051  0.00001  -0.00006 

  0.02306  0.00004  -0.00003  
1.20 1.095445  -0.00047  -0.00002   

  0.02259  0.00002    
1.25 1.118034  -0.00045     

  0.02214      
1.30 1.14017       
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 c) By using Newton’s backward  difference interpolation formula 

�] �  �h � ∆�g .1̀/ � ∆#�f .2̀/ � ∆0�V .3̀/ � ∆V�0 .4̀/ � ∆f�# .5̀/ � ∆g�& .6̀/  

` � ��h � ��
i � 130 � 1.28

0.05 � 0.4 

.1̀/ � 0.4 

.2̀/ � 0.4��0.6�
2! � �0.12 

.3̀/ � 0.4��0.6���1.6�
3! � 0.064 

.4̀/ � 0.4��0.6���1.6���2.6�
4! � �0.0416 

.5̀/ � 0.4��0.6���1.6���2.6���3.6�
5! � 0.0230 

.6̀/ � 0.4��0.6���1.6���2.6���3.6���4.6�
6! � �0.030 

�] �  1.14017 � �0.02214 > 0.4� � �0.00045 > �0.12� � �0.00002 > 0.064� 

            ��0.00002 > �0.0416� � ��0.00003 > 0.030� � ��0.00006 > �0.023� 

           � 1.131375 

5. a)  

k 0 1 2 3 4 5 

�l  1980 1985 1990 1995 2000 2005 

`l 0 1 2 3 4 5 �l �  m��l� 440 510 525 571 500 600 

 

��`� � `�` � 1��` � 2��` � 3��` � 4��` � 5� 

          � `�` � 1��`# � 5` � 6��`# � 9` � 20� 

          � �`# � `��`V � 14`0 � 71`# � 154` � 120� 

          � `g � 15`f � 85`V � 225`0 � 274`# � 120` 

of̂ �`� � �` � 1��` � 2��` � 3��` � 4��` � 5�
�0 � 1��0 � 2��0 � 3��0 � 4��0 � 5� 

           � `f � 15`V � 85`0 � 225`# � 274` � 120
�120  



12 

 

o&f�`� � `�` � 2��` � 3��` � 4��` � 5�
�1 � 0��1 � 2��1 � 3��1 � 4��1 � 5� 

           � `f � 14`V � 71`0 � 154`# � 120`
24  

o#f �`� � `�` � 1��` � 3��` � 4��` � 5�
�2 � 0��2 � 1��2 � 3��2 � 4��2 � 5� 

           � `f � 13`V � 59`0 � 107`# � 60`
�12  

o0f �`� � `�` � 1��` � 2��` � 4��` � 5�
�3 � 0��3 � 1��3 � 2��3 � 4��3 � 5� 

           � `f � 12`V � 49`0 � 78`# � 40`
12  

oVf �`� � `�` � 1��` � 2��` � 3��` � 5�
�4 � 0��4 � 1��4 � 2��4 � 3��4 � 5� 

           � `f � 11`V � 36`0 � 36`# � 30`
�24  

off �`� � `�` � 1��` � 2��` � 3��` � 4�
�5 � 0��5 � 1��5 � 2��5 � 3��5 � 4� 

           � `f � 10`V � 30`0 � 30`# � 24`
120  

 Where 

                  ` � � � 1980
5  

?�`� � �^of̂ �`���&o&f�`���#o#f �`���0o0f �`���VoVf�`���foff�`� 

?�`� � �^of̂ �`���&o&f�`���#o#f �`���0o0f �`���VoVf�`���foff�`� 

         � 440 > p`f � 15`V � 85`0 � 225`# � 274` � 120
�120 q  

             �  510 > p`f � 14`V � 71`0 � 154`# � 120`
24 q  

               � 525 > p`f � 13`V � 59`0 � 107`# � 60`
�12 q 

                 � 571 > p`f � 12`V � 49`0 � 78`# � 40`
12 q 

                   � 500 > p`f � 11`V � 36`0 � 36`# � 30`
�24 q 
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                     � 600 > p`f � 10`V � 30`0 � 30`# � 24`
120 q 

� � 1998    ∴ ` � 1998 � 1980
5 � 18

5 � 3.6 

 ?�`� � 541.5785 

b) 

i)   

 

 

 

 

 

 

∆� Area of the curve  between  � � 8  and  � � : 

i � : � 8
c         c � number of strips  

                                             

∆  �  i
2 x��^ � �b� � 2��& � �# � ⋯ … � �b
&�z 

ii)  

m � �'
�W  

' � � m �W
g^

^
 

∆  �  20
2 x�57.5 � 67.2� � 2�59.0 � 63.8�z 

∆  �  3703 Y`
& 
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: 

 

�& 
 

�^ 
 

�b 
 

�# 
 

�b
& 
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6. a) 

 

 

  

 

 

 

 

� m����� 
{

|
� i

3 x��^ � �#b� � 4��& � �0 � ⋯ � �#b
&� � 2��# � �V � ⋯ � �#b
#�z 

i � : � 8
2c      �with even number of strips� 

b)  

� 0.0 0.2 0.4 0.6 0.8 

m��� 0.0000 0.1679 0.2955 0.4118 0.5460 

�1 � ��#
 0 1.44 1.96 2.56 3.24 �1 � ��#m��� 0 0.2418 0.5870 1.0542 1.7693 xm���z#

 0 0.0282 0.0897 0.1696 0.2981 
  

i�     � �1 � ��#m���
^.�

^
�� � 0.2

3  x�0 � 1.7690� � 4�0.2418 � 1.0542� � 2�0.5870�z 

� �1 � ��#m���
^.�

^
�� � 0.5407 

ii�      � xm���z# �� �
^.�

^
0.2
3  x�0 � 0.2981� � 4�0.0282 � 0.1696� � 2�0.0897�z 

� xm���z# �� �
^.�

^
0.0842 
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: 

 

�& 
 

�^ 
 

  �#b 
 

�# 
 

�#b
&
 


